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7jTS, MI3ia*^H!rt©«a7HVXSJt£1-5&» 
©Ifea7 F VX SSttttT. *317 H l/X KSaftf «G 

a. 

mtmm^m^mt, ntmm^mzm sTsntu 

7Fl/*fiBHEtt*gl!d:* 

^mm^mm^LTzmmr v vxtftjEEit? r^k 

KfiECuraa^Rra:. t&a7 Hi/x^BSaaiatt^srtt: 

na7Hi^xtc*ff£;-r^tia7HuxsMffi ^? 
EitfRfctnaf s - 1 siwttrsiMHi^xA. 

fflamwBjeufcttay h vxjw»eett*»ftfc* 

MEEWfa^as, »ar f I'XMWEEtt^artic 
&anm mmrYVTs^m^^WTYVTsmm 30 

W**4] MMl. 2ifc«3E*©fW«->X7- 
AfcfettT. 

WEEtMfa^att. flfrEEtt^awoiiaT f k*s 
^-v^tt-esau MES^Ma^a^airaira 
7 f vx t. KiBBa^swar sua 7 Fv-xtic 

"TSfH^XxAo 
[0 0 0 1] 40 

t, m^&z^mmrmwm's^&mr), mz 

Mm® H*x-^ SEtrr 5 7 k-A/ty 7 7 Ett 
[0 0 0 2] 

mm&mru, mmmmmmizm^^-^mm 



5-257793 

2 

[0003] eiE*©i8ij§f«ia8ST?tt. HRtcisa^as* 
*aucsiff-r«fc»i)iffiocpu (tp^Magg) 
T^fc. b*sc, fcffl#s?©»t#«, srnfcsf 

ltrrSfc«&^CPU«t7V-AK!y77 , *7 , ^"feX-r 
3$t^*ffl7°n^y^£Eflg«£7^XT3li 
il#»&£t&:3T#&. ;in£#KfeT3t>©£LT, # 
BHB363-91787 ^«Cttt(lfflCPUt*ffi7 , n-feyiJ- 

&*ffl7°n^yiW»a7FPX£ffl?jU £0*87 
HkXSffl^T^IBtt[C77-feXLTV^Cc £©#5$fit 

±Eras^*#ft-rs*>0-ett*5*«. 

t>, nzmmmmzftLTcTziizmizmiztezt 

[0 0 0 4] -7j, ^T^X^X^USBSl^^-fe 
X-rS^ffitLT, ^-v^-F, -XMFE-F, X? 
■r-f y^A^A^-H, &£©»li77i?X7j5£;^jD£ 

65348 ^ffitE«^nTV^. 

[0005] yv-knyyrizmLtiMR*^ 

>Jtl/T, 7>^A7^-feX#-hOfflfc^U7^a* 
tlT£D, #MBB59-131979^&*fcHjS#&5. £0 

39*6. *©f^U©ft«fl««f*LT'&, -S©S^ 
ffla£#5fctt-£©ffl»tfifcBK:& KftlfMfcfcj* 
* U ©flSfcKffifrtt&H tv» 5 PaiB^UTST^i. 
[0 0 0 6] 

[»WLi5t1-5SS] ±E©±3i^ tE*W 

th, %mt£ifcmzttfoTzrz®\z\mmT*ft~z>mmE 
Tm<7?±7,^m\zrc&t>-gz>mu^t^5m% 

[0007] ^©±3aw)i&j»ft-rs^<, *3sgu© 

SfHJte, 7V-AAy77tiE*S-M:U «SIB 

5. 

[0 0 0 8] 

©, ^-^^a^^frTs^a^gt, s^x-^sja 

a-rassjfia^Rt, wca*5 i -^*«fcr«-ft£W 

©y-^sEflrrsEit^at, 

a^^at. WE*«Ma#a^«rE*^x-^^ma 

f Sfc&tCfflAt- 5, !9EE«*art©«ffll7HkX* 

ffife-rafci&©aa7H^x£s#jj-T, »i7Fi/x 
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fcjHftTsaBn*a^R£ft*rr« c 1 1 *>©•?& 

5. 
[0 0 0 9] 

[M Ma^gti, x-?ffiffl£SlfTT3o S^Ma 

«rfHfB'B?sw©*a7 Fi/x*»irr*fc»o»a7 

[0 0 10] 

[ooii] *mmm-?\z, KT®raBt>#*bT^ 

V 7 75#§Itffa7J^- M * U BiSHSMt s 
[0 0 12] £©£5&Pfljl£»&T3^<, 

©£«£&^&<w*5Hi^agg (fnr$->x 
f a) Atfw^a^siift-rs. 

[0 0 13] Sfc, *S8«WCD8iJC!)i«tt, 7I/-AA' 
y77tiE*S-*WbU&»fcraii!t^«fiffllBttlli!l 

So £ JIT, Sff&^Sitt, £ffi3BttfW»#S£«E 
[0 0 14] Sfc, *^MWCD9JOB«Ji, «*P©^ 

ifl *> w&wm-mmz e l ft s wwmmw&m.m- 

[0 0 15] ±ffll»£«filt-r5&ft, *^Jfi«Ttt^ 
M7FkX©g&5x-^[cMLT8Si7?-feXT3S 
;* * U CD 7 7 -fex SOx-* S A7 7 7t 3^ 

ffifcg^fflopi{iHi!f**fciEtt-r5«fc5tUfcfcoTft 

[0016] ffia«Hss^r«&fti-. in 

■SfiEfcU •^©^J77-kX5 s -^S:-iffaifr5;^7 
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4 

JWfP@»C»ttfciaj§J«ia^n-fey9-^ £S&£T£7 F 

i/ x u fiseitfflfli *ns-r 5 & »& ©^- i^sra 

£ * fc fc 7 F V X H * -5 if O )J» Stt W1" -5 & ft © 
^-^ffiF*E*¥B! (lSd7©ir«7Fl^X7 2, ^-S? 
*-fX7Uy^7Dy^7 3) tflB^a (H7©Jtg 
^74) ftRttSdiTT, !E*fc7Pl/**ilW»fT*.S 

ffl7Fl/X©7FkXS^SffCftfT$-&5=k5tL 
fcfc©TSSo 

JO [0 0 17] ffifB©A*777«S, 7n-k71t^P,0 
7 71l X fc-ttufc 0 X;i/-7°y F ©SVM^ U 77-feX 

* <J 7^-tX&gSffl77-feX fc&D m% Z. t £ Rjfg 
&5Lftfcfc©T&£. 
[0 0 18] iMffl»«S7°n-lr7im^ JB7 

carr a ig^asswui <^fT^-ttsfe©T*So 

[0 0 19] KTPWCIKifi-rs. Hltt, *5gBJ!© 1 
*J6#I£^1-*>©T, l-ffi&flOCPU^a-JI, 
i0 l, l~ffiM©^ ; EU ; &va-;i/2 > Kill /OSS 

3, A*X7^7^4, DAC(DA3>/W) 5, CR 
T6> CPUtya-jH, ^^EU^^rL- 

J>2, aSl/0 3Sr/A'X7y7^4«, 6 4f7F 

wonaj'XxAnxs^M/TftasnT^s. cpu 

l tei£3*Ma£iiftS 
C P U 1 0 t^#lt©±§* 2 ^t^ya 1 1 tf> Sfifc 

s. cpui o»i^77©ls irabD, 
->ai o o, ffn/McjA9dHm (Hj*l>fcW , 
U^ga-yF (HwL&W , fc££rtfcU 100 
37 MIPS (l#3DfsJW73^&*f?T^i)^®tttgJg 
ISO «±©ttfg&WT^fc©^*^IE0iJ^ttfflV^nT 

hn-720 i:7k-AA777*t^rtjaUfc^^> 

£ A*7 7 7 U > J^T S 5 X ^ A*7 7 72000 & AjR LT* 
D, ^^>/^U 2 l©7^-feX&SifflT5t*ir«^ 

x-^©m*^sijffl-r§fe©T&§o ^^f>^ ; &u2i 

Ji, ETFTKl 6Mbit(4Mbitx4)?77S3 2fiffi 

40 [0 0 2 0] Kjil/08tt3fa, Ka©>-XTAAX 

i7n>Fn-7, Rax-fX^vXxA&i'TS!^).. A 
X7^7^ 4 ttRJS©->XT"AAX tiSiS© I /OAX 
i:^gMT-2>7^7°^T*t), fijgOI/O/Uttt, 
7'J>^, *-#-F, V^X, x-fX^ftifO^fflSB 

DAC5B, fia-FO««SfT3&:5*5-/^^FS 
tXx-f -7^;l/© trtf^ 5 7 ^- n ^© t*^^-^^ 
^ft-r^DA^ttggSrrtjIc-rSfe©^*^, CRT6IJ7X 
50 ^j£*5!O^S»T?*0. **»ITtt#S©»# 
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wv^m^i 28OX102 mmom^ff^h 
[0021] *&, *3atwrfis^»B»©ia*s« 

[0022] H2H. ^ucnxs, Xfc!-Fi:A*X 

WJ®7 >*f A7*-feX©iM Ate-$fc 
200ns~400ns gSj&tjjJStant^fc. 
«, 2 0 0 ns ©j^Utf-f f ;VT3 2t£y h©AX|g 
2 OMB/SA'Xfejljiffi/55#SnSo - 
75, g^OSSablltt, Wtttl 280X1024 H* 

14, 4>ft< 8 OMB/S V)7,)V-7V bUfitmn 

tni'«'j £7^-fex-r£x^-7y h=fc d 

*»Sfc, Hl©£«fll©-£<, ^n-fey-S-ottffiAU 
0 0M I PSftfifcSJ^&^-^lCfcrJT^fc, ' 

s © x -fv v t? * * u s 7 □ if 7 a^x-^ £tt 
*>J 7 i?irxi: 0 *>:/cHr;/tha>s©7?-feX©#K:± 

-f ^W«2 5 n s iC^n«6 4 k'7 h©A*XirC3 2 0 
MB/S, 1 2 8fc'7h©;lXi|iT«6 4 0MB/S© 

[0 0 2 3] 0 314, »>XxAAX©«j^£t£irf 

U—f) ©3tT D KiOTA/D (7 F WX/x-30 
AXK7 HVX^tt^nfc^i:^$n, lESSiM* 
MW^ns. fcfc, H6tfc*V»Ttt, ASfctt, 

i^TH &T#l&-f-5. XI/- »5AA (7HL- 

-^©KiiSfc^So x-^©emti, DS (r-^Xh 
n-7) tDA(r-^7?/l/7^) ©W»#^"?ffl 

6*DAtt-etlC^r*iS«tV»5Ctfc!6:5. -©J; 
5 tf-^5^n75'Ttelt5 c 1 1 «fc DSSfctfH 
en, 0ij^tii[ii©x-^eji*-r^;i/S2 5n s 

6 4k*7 h©->X^AAXTh°-^Np3 2 0 MB/ 
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[0 0 2 4] H4t4KM©/^U77-feX^££§JBJT 
3 % ©T, *-3*E- H fc «t S U - FlM 7 1/ 
TV»-5. R AS (n-7HVXXhP-y0 ©£ KDT? 
7HkX7-f>_h©RA (D-7F1/X) fl^ty*? 

rt»Kwa*n^ =e u s © 1 fr#©fitQL#« 

*MCAS (#7A7Fl'XXhD-7*) © 
uT0T7Fl/X^'f >©CA (*5A7HkX) ifl* 

^um^fHmzm&^n, RA?jfj&*n&ifT#©5 i 

20 -^O^OCATJtSSnfcx-^^x-^^-fi'itr 
tfJXj3ft5 0 £©&£, CA£«J**.CAS©£T?>T? 

Sn*. -®^-v ; E-HBCA&4x§f£^T7^-k 
*T?#Sfc». H#©RAtCA©Mi££#[It#;i&7 

Atf^-;^-K1H , £Jl'*-'f A#2 5n s ©*§-&£ 
14, 12 8 tfy h ©x-^A'XifiSSfifTtiS^: 6 4 0 M 

B/s©teaik-hsii6n5tttft5. 

[0 0 2 5] ifct»TH5ftJBHT, *5fiKC««^ ; E'J 
20 n>Fn-72 0 ©rta&Rj&SSMIiTS. ^ ; E'Jn>h 
□ -5-2 014, yXrA/U-f>^7I-X2 0 0 ( V 
>^'J >^7 p n-fe^-9-2 0 2, i^3>hn-720 
4, *&)?W>9 7 3.-7*2 0 6, ^tU«aa- 
7 h 2 0 8 ft|*3*T*. 

[0 0 2 6] vX7 L AA*X'l'>^7X-X2 0 0 &->X 
rA/Utffl-f >^7X-X^W?)^T. ->7fi7 
XM'7772 0 0 0, 77-tlX#9>*2001£#LT 
Vi*. •>XfA7X^/t7772 0 0 0ll yXfAA' 

^t/^E'jMTtesians'r-^s-raiatt-rs'b© 

frfc3fc©T*5. #fc**»jTt4, yXfA/Ui 

Ofe^^'JAX0x;k-77hx)^<, '©SSS&K 

JR-r*fc©tLT->XxA7X^A'^77 2 0 0 Q\m 
m<D>b(D~C*&Z>. 7?±Z%?>? 2 0 0 1 HvXrA 
AX*fctt^ ; EUAX^?.©77-feXlC)lSi;Ti/XT-A 
5X^A'777 2 0 0 0 ©Ata7j£ff5ijflf-r?> fe©Tafc 
0, y-XxAAXIIX-fT57n77KjI©0i: (*7C3 

20) tLT^y'>a©7-f>-y-fX-e*isga« 
40 ftfts^Cfc-feyhi/r*!**. ->xrA7X^n77 

7 2 0 0 0 t7^-feX7J7>^ 2 0 0 1 ©gB^-^F I F 
OCFirst In Fist Out) T«^LTt)^V^ 
[0 0 2 7] V>9V>97ttyV2Q2\mmt£. 

swffr*"&©"p, *«©%*, *^«©^D^^tx 

-^©58t, BITBLT (K^h^ny^eSI) B« 

a t*©s*«a«iBia«*wrs. s^a:ws*w 

£fTft 5 ->x-x^ >if«ffl!^llffiffiS©fc©© Z JfcK 
«tgfc*-r?>o **n>bn-^204«7 : 'Tx7k'f 
^•5^S«ffflf5t)©T?, S^^X^A777A2 
50 0 4 0R«g^5X^A , 777B 2 0 4 1 SftfcLTH 
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©ItttJl/SfTfcS. g^7X3W77A2040&tfHB 
2 0 4 lte^ft^n6K/H h©§»£*LT:fcij, 1 
Pi#^DR, G, B, &8h*7hOf-^S2 0 4 8B 

1 5X^^0g^x-^£fB'KT^5CQT, 15X^ffl 
SjKSBrafK-^SSjStfflVi, fcS-^fcttJK©?* 

*£**!n?K, S^SM© 1 ^^©T^SJ&fcii- 

am-c^xyAAx^oiiff/t? >x#g&s 1 v> 5 n 

S^£C3„ T^t)*.S^7X^A'777C 1 ^X^# 
©r-i'SEttTtnti, S*x-*©RtiiL72-feX 

t ^ne.©^vx^A*!y77©aiigKF i 

[0 0 2 8] ^UAX-f >^7X-X2 0 ett/tu 
t©-T>^7X-X^WI§g|5^-e> ^7-5 RAM 
ffl©7F^X©v;]/?7>y-7^^Ufifl?]ff^©?8£ 
ftff3. ^^UWao^y h2 0 8tt, CPUlOTf 

[0 0 2 9] ^^Uflfaa-y N 2 0 8©f»:iWfc 

*e«©*^}c«, u>^u>^D-fey-tj-2 0 2^s 

in>hD-72 0 4Ttt<»a7HVXSfflHT7HU 

[0030] HetJ^'f >^^U2 lo^aBa-f^- 

[0 0 3 1] H6 (a) «CPU^e>7^-feXf-5Hf© 

fr7Fl'X#He^->*E-F7*"fe*TrS*. 

[0 0 3 2] H6 (b) tt2 5 6feS*CfflV»5 8 bit 
/pixel Tffl7P-A/^77tl/T©1'^-y^ 
1". «SttHT?tt2 0 4 8«#£LTW5l9«, 
jSfcnJtre**. :©Mtl«2 0 4 8Xll6Ii© 



(5) #^¥5- 2 5 7 7 9 3 

[0 0 3 3] H6 (c) ttlfltttCR, G, B, a (¥3 
WSSlCJBVsSfMftT 1 -*) &8 eyh*6*S3 2bi 
t/pixel©7l/-AA^77i:LT0MTab5o £©* 
£EK*2 0 4 8 X»4B*©««^-v^-F7^ 
■feXnJfcfclfiHfcfca. ±fE©ffifcfc«*©«/&#tiJJtg 
TT, 09*.tf3 2 t'y h©Zfit£ftOZ7V->ttH6 
(c) tH*0-f^-j?T?«A*. £©^-Y>^ 

10 [0 0 3 4] H7t^tUtaa-y h»P»l^«^H 
ft, 0 8 E*nftm>fc7F VX£*ffia7C!-£jS 

a6fe7b'^X^^©Mffi©i)^WjlLT*5<o « 

-vlC^fflL (4KB~8KB©^X) . 

SC. ^©lia7h^7tftffl7HU'X©F«U§Sx-7 

tsnr^fc. 7l/-AA*y77©<fc5£, 

si^^sw^Jifn^-^t^fflbTta-rst, 7F 
•fftt. ^-^©-9-^x&2aK±»oTwai-§*^ 

[0 0 3 5] 0 7©^t'Jfia^7 h 2 0 8ft«C 
», CPU1 0*6»#JI*.WIBft3'3©^5?X3'7 

i, 7 2, 7 3fc3ri/rw&. k>yu>^7 p n-fey-y- 

2 0 2^j|ft^L,TV^7FkX!cMft;titiia7F 
50 l/-X£4&a7Fl'Xftifflrr5l'S?X*7 1, 7 2 tKE 
a^-v^1 , X^T7U7 7°7D>y7°7 3©3aTfe 
S. •«7Fl/Xl'5>X*7 2fcfc > k>^U >^7°ni? 
■772 0 2 im$ft 57 F kX 2 0 8 3 tft, SK^-^ 

ft, £©9$, ^-;^MX£*"f7<Jy7*7ny7*7 3 
©W§iC£oT, t"©k''yffifJT?i'^t^ 

jjsjgsanTvs*. ^-v^e.^^^7Fkxsu'>^ 

U>^7°n-fe^2 0 2#t£j&L££#lJ£3ftfc£i*C 

is, ^n^a»j-rsft^2 o 8 2#cpui ost>» 

40 ^U>^7°D-feyy-2 o 2^2£e>n5. 

[0 0 3 6] ^5^A-h*&ffl^T, ^C7FkX 

*»««tf t»n**«, 7n-?^-h (as) afli^a 

[0 0 3 7] CPU1 0*6V>^U>^7*n-fe 

7t2 0 2EWI:li k>^J>^nt7t2 0 2 
^©fflMS£/^;*-*©>pT, k>^U>^7°n-fe7 
■9-2 0 2 5jS^-T57FP-X^Jl-r5iia7FPX, « 
a7FJ/X, ^-S*!M;CS-hE*fJ61"*l'3>;**7 
1, 7 2, 7 3fc#*&&£ft (8 1, 8 2), U>i? 
50 'J>^7°n-fe2/^2 0 2 &e»rr£ (8 3) o ^©^, 
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v>yy>>t'?u±yV2 o 2#«%£-rs7Fi^x 

So 

[0 0 3 8] ^-5?^BfcSia*#»±r6 
i, CPUl 0Ul'>i"J>^Dtyt2 0 2^4 

£fT&5 (8 4, 8 5, 8 6) . «17 F WXaWMFr 

a*a7FK*, »a7Fkx©i/7x7 7 1, 

7 2£frLWt[C#£H*.T < I/>^'J>^^n-fe-y-!t 

2 o 2^o»iHjgws-rna<t^ (8 7) . *a7Hu 
a#©^— 7X7y7Ma£fT&5& 

7X7X^y3 1 £fT*-S};:+#&l-7X 
SiiSttS^aSfT^ (8 8, 8 
9) o S^-ytfSBfc&SttftlSfcfct. 0MlSff 

[0 0 3 9] H±©«iafttf5E:ttJ:-3TSffa7H 

[0 0 4 0] H9tt, S^3>fP-72 04^Olft 
»JMS©«i&£*U n-HA^2 04 2, 
#77* 2 0 4 3, ffjtsflflllil2 0 4 4»&A«. D 
-F#7>72042 * ©«* W h * ff ^>T 

^£^7X^777 (A 2 0 4 0 SfcttB 2 0 4 1 

©urn**) ©»fp£ta-tsfc©T;&So «*#7> 

*2 0 4 3«fc5-*©S^4>©7X?A*777©itfJ 
£«a-rSfc©T&So SS7X3'A'y77HT'<X^ 

n«&&fcH. £©£&«$feffiffil0S§2 0 4 4«s$n 

&i*mjW9 o ©g^r-^^ta l fc+»*s*«fljrr 

2 0 4 3CW5. at)«fMJt«jg2 0 4 5ICT9t) 

©s^^ffl L fc^ai^ra ta^*©a^5 x * a- y 7 
s«ima^77-trx©ffftK£Ttf. aoi^w^ja: 

[0041] hioh ^SBWBin^it. am 

©77-feXffiftI«en ®yXrA/«, ©1/>^'J> 
7"7n-fe7+K <3»7?-feX, ©JiT&S^, 
ft©WTte(I)S*7?-fe7, ©yXfA/U, ©I^ 
;y*U >7"7n-fe7+K ©Jit&So ^ ; EU7^-feX© 
f*J, "S" «>'XxAAXl;:J;S77-feX£, "R" \t 

Ix>^u>^7n-fe7-e-©7^-feX*, "D" tig^7 
^•fexs^fo ^ ; EU7i7-fex©^n^n©«ta-a© 

^"7 ; E-F7^-feX&^To yXf^tt^5©itU 
L77^Xte;<tU^£©x-7£7XT-A5X7A*7 
772 0 0 OS^-LTHitaf. ^€'J7?tXOMy 
XfAAXi 13 *>a»r»fc». vXxA5X7A777 2 



(6) #^¥5- 2 5 7 7 9 3 

0 0 0 t-it#teffiLT*^ji*->Xf-AA*XffliJ}Itl]*-r 
So y^rAA'X*50tM7^txa, yXrA7 
X^A7772000t#^.fc^ ^tiJfclM. 
X?A*777A2 0 4 0&tfB 2 04 1(1 

0 2t^iS7^-feX«v-XxAAXj;f3feft 
jfe)Bfij8«ftVs&», i/X?AAX7i'-feXT«ffl^ti l 7 
X-Th (WAIT) ^AS, yXfA/U7?tXtl/ 
>^U >^7'Dtyit07^tX WT5 tg*7? 

d> 3S$fjWicg*7^-fex^siff$ns„ c©i5ai 
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(54) COMPUTER SYSTEM 




(57)Abstract: 



PURPOSE: To integrate a frame buffer and a main memory and to control them 
according to a virtual memory control system by receiving a logical address for 
processing display data at a memory managing means and translating it into a 



physical address. 

CONSTITUTION: Inside a memory managing unit 208, registers 71 and 72 to 
store the logical address and the physical address corresponding to an address 
generated by a rendering processor 202 and a flip-flop 73 to show the size of a 
relevant page are provided. After writing the logical address, physical address 
and page size, to which the address generated by the rendering processor 202 
belongs, among initial set parameters to the rendering processor 202 in the 
registers 71-73, the rendering processor is started. When any interruption is 
generated for the addresses successively generated by the rendering processor 
202 to get out of the set page, this address is read by a CPU and translated into 
the relevant physical address. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The computing system characterized by to receive the logical address 
for specifying the physical address within said storage means outputted in order 
that a processing means perform data processing, a display process means 
process an indicative data, a storage means memorize said indicative data and 
other data, a display means display an indicative data, and said display process 
means may process said indicative data, and to have a storage management 
means change into a physical address. 

[Claim 2] In a computing system according to claim 1 said storage management 
means Using the information which an address information storage means to 
have the information about the logical address in the logic space currently 
assigned to said storage means, and said address information storage means 
have It has a decision means to judge whether the logical address specified by 
said display-processing means is in said storage means. Said storage 
management means It is the computing system characterized by outputting the 
physical address corresponding to the logical address to said storage means 
when the logical address is in said storage means. 

[Claim 3] In a computing system according to claim 1 said storage management 
means Using the information to which the page information storage means which 
it has per page, and said page information storage means have the information 



about the logical address in the logic space currently assigned in said storage 
means It has a decision means to judge whether the logical address specified by 
said display-processing means is in said storage means. Said storage 
management means It is the computing system characterized by outputting the 
physical address corresponding to the logical address to said storage means 
when the logical address is in said storage means. 

[Claim 4] Said storage management means is a computer system characterized 
by assigning a different page size to the logical address which manages the 
logical address within said storage means per page in a computer system 
according to claim 1, 2, or 3, and said display-processing means processes, and 
the logical address which said processing means processes. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the computer system which made 
the frame buffer which starts the computer system which generates, displays or 
prints an alphabetic character and graphic data, especially memorizes the pixel 



data for a display unify in main storage. 
[0002] 

[Description of the Prior Art] With the graphics-processing equipment which 
generates an alphabetic character and graphic data and is displayed, the frame 
buffer which memorizes the data corresponding to the pixel of a display screen is 
used. In order to display the image stabilized in the display screen, it is 
necessary to carry out a loop one by one synchronizing with the raster scan of an 
indicating equipment, and to read data from a frame buffer. In order to realize the 
function of this display, generally a frame buffer is used as memory independent 
of main storage. 

[0003] With conventional graphics-processing equipment, generally, in order that 
graphic form generating might perform a **** intermediary cage and this at a high 
speed only to a frame buffer, using the graphics-processing processor of 
dedication apart from general-purpose CPU (central processing unit) was 
performed. However, the function in which general-purpose CPU accesses a 
frame buffer since diversification of an applicable field progresses and it 
corresponds to this, and the function a special purpose processor accesses [ a 
function ] main storage are the need and intermediary ****. JP, 63-91 787,A has 
the disclosure about the device which controls connection of the bus of general- 
purpose CPU and a special purpose processor to solve this. The special purpose 
processor outputted the physical address and had accessed this at the primary 
storage using this physical address. For this method, the problem that a 
configuration becomes complicated and especially access through a bus 
connection device becomes a low speed although the above-mentioned trouble 
is solved is ******. 

[0004] On the other hand, continuation access methods, such as a page mode, a 
nibble mode, and static column mode, are known as the technique of accessing 
dynamic memory at a high speed. This is applied to a frame buffer and the 
technique of accessing a high speed through a narrow bus is indicated by JP,1- 
265348,A. 



[0005] Moreover, as exclusive memory suitable for a frame buffer, the dual port 
memory for images having the serial output port other than a random access port 
is known, and JP,59-131979,A has disclosure. If this memory is used, access for 
a display can be managed in a short time, and can improve the drawing (graphic 
form generating) engine performance as a result. However, even if the degree of 
integration of memory increases after that, the fixed number is needed for 
obtaining a fixed display output, and the problem that high integration cannot be 
harnessed in reduction of memory is arising. 
[0006] 

[Problem(s) to be Solved by the Invention] As mentioned above, in the 
conventional example, in order to correspond to various application, there is a 
problem that it is complicated and cannot but depend on the access technique 
which causes rate lowering. 

[0007] The object of this invention unifies a frame buffer and a primary storage, 
and is to offer the approach of controlling with a virtual-storage-supervision 
method in order to solve such a problem. 
[0008] 

[Means for Solving the Problem] Suppose that it has a storage management 
means receives the logical address for specifying the physical address within 
said storage means which outputs in order that a processing means perform data 
processing in order to attain the above-mentioned object, a display process 
means process an indicative data, a storage means memorize said indicative 
data and other data, a display means display an indicative data, and said display 
process means may process said indicative data, and change into a physical 
address. 
[0009] 

[Function] A processing means performs data processing. A display process 
means processes an indicative data. A storage means memorizes said indicative 
data and other data. A display means displays an indicative data. A storage 
management means receives the logical address for specifying the physical 



address within said storage means outputted in order that said display process 
means may process said indicative data, and changes it into a physical address. 
[0010] 

[Example] Hereafter, the example of this invention is explained to a detail using a 
drawing. 

[001 1] The following problems are also taken into consideration in this example. 
That is, the problem that the dual port memory for images which there is a 
problem that it is complicated and cannot but depend on the access technique 
which causes rate lowering in order to correspond to various application in the 
conventional example, and obtains a high-speed frame buffer is not turned to a 
miniaturization in high integration is arising. 

[0012] In this example, the graphics-processing equipment (computing system) 
and the graphics-processing approach of unifying a frame buffer and a primary 
storage and harnessing the degree of integration of memory efficiently using the 
dynamic memory of a high speed and a criterion with a simple configuration are 
offered in order to solve such a problem. 

[001 3] Moreover, when another object of this example unifies a frame buffer and 
a primary storage, it is to the virtual-storage-supervision method which poses a 
problem to offer the approach of good control. Here, a virtual-storage-supervision 
method is used for a good approach, and it is that the page size was made to be 
made to adjustable according to the processor in view of the situation that 
processing by the big data unit is desirable, and it is desirable to process by the 
data unit smaller than it in the usual processor in a graphics-processing 
processor further. 

[0014] Moreover, using a standard dynamic RAM, another object of this example 
is to offer the graphics-processing equipment to which high-speed drawing is 
closed if , though it is high accumulation and a small configuration. 
[0015] While using continuation train access which carries out continuation 
access to the data with which the train addresses in the same line differ by this 
example after specifying a line address as access of memory in order to attain 



the above-mentioned object, the means which carries out the buffer of a series of 
data between access of a processor and accesses of memory is established, and 
the image information for a display is also made to memorize besides a program 
or data in a primary storage. 

[0016] Moreover, in order to attain high-speed drawing, while having a graphics- 
processing processor, continuation train access of dynamic memory is made to 
perform, the count of the train access is further made adjustable, and a buffer 
means to store the train access data temporarily is established. Moreover, it 
enables it to perform normal address translation by establishing the page 
information storage means (the logical address 72 of drawing 7 , page-size flip- 
flop 73) and decision means (comparator 74 of drawing 7 ) for detecting whether 
it is the address which straddled the page space for realizing virtual storage 
supervision to the address generated in this invention from the graphics- 
processing processor prepared in the memory control circuit. Moreover, it is 
made to perform address translation of the virtual address with said decision 
means good. 

[0017] If the aforementioned buffer means is possible, it closes that the vacant 
memory access can be turned toward access for a display, while it absorbs a gap 
of the timing between access from a processor and memory access with a 
throughput higher than it. 

[0018] Moreover, in said graphics-processing processor, if it is adjustable about 
the count of train access, graphics processing to the raster data of the die length 
of arbitration is performed efficiently in total. 

[0019] It explains to a detail below, that drawing 1 indicates one example of this 
invention to be -- it is -- 1- the memory module 2 of two or more CPU modules 1 
and 1 - plurality, high-speed I/O device 3, a bus adapter 4, and DAC (DA 
converter)5 and CRT6 -- since ~ it changes. The CPU module 1, a memory 
module 2, high-speed I/03, and a bus adapter 4 are connected through the high- 
speed system bus of 64-bit width of face. The CPU module 1 consists of CPU 10 
which advances data processing, and the external mass level 2 cache 11. 



CPU10 is LSI of one chip, a level 1 cache 100, a floating point arithmetic device 
(not shown), a memory management unit (not shown), etc. are built in, and what 
has the engine performance more than 100MIPS (engine-performance index of 
what 1 million instructions to be able to execute per second) is used by this 
example. The memory module 2 concerning this invention consists of the main 
memory 21 which built in the memory controller 20 and frame buffer ability. The 
memory controller 20 contains the raster buffer 2000 which buffers data, and it 
controls the output of an indicative data while it controls access of main memory 
21. Below, main memory 21 is explained based on the example which uses 32 
16Mbit (4Mbitx4) chips. 

[0020] High-speed I/O devices 3 are various I/O devices directly linked with a 
high-speed system bus, and are a high-speed network controller, a high-speed 
disc system, etc. A bus adapter 4 is an adapter which connects a high-speed 
system bus and a low-speed I/O bus, and controllers, such as enternal memory, 
such as a printer, a keyboard, a mouse, and a disk, and a network, are 
connected to a low-speed I/O bus. DAC5 builds in the DA converter changed into 
the video signal of an analog from the color palette which changes a color code, 
and a digital video signal. Although CRT6 is the display of a raster scan mold and 
various kinds of resolution and the thing of various foreground colors can be 
connected in this example, when not declaring, explanation is advanced 
especially by the following on the assumption that what performs a 1280x1 024- 
pixel display. 

[0021] Moreover, although CRT6 is connected as an output unit of an alphabetic 
character or a graphic form in this example, it cannot be overemphasized that 
this invention can apply similarly to other output units (for example, liquid crystal 
display). 

[0022] Drawing 2 explains the relation between the bus width of face of memory, 
speed, and a bus transfer rate. Generally 200ns - about 400ns was needed 
conventionally at the cycle time of the random access of dynamic memory. For 
example, if it is bus width of face of 32 bits by the memory cycle for 200ns, 20 



MB/S bus transfer rate will be obtained. On the other hand, to perform 
coincidence 256 color specification on a 1280x1 024-pixel display, the throughput 
of about 80 MB/S is required for read-out of a display at least. That is, in the 
conventional general memory design, a throughput more nearly required for a 
display than the throughput to which a processor accesses memory is far large, 
and it is the reason for which the frame buffer equipment of this dedication was 
needed, however, order to which the engine performance of a processor exceeds 
100MIPS like the example of drawing 1 - intermediary **** and the capacity 
which can supply a program and data from memory by the throughput of 
hundreds MB/S in order to operate this processor efficiently - the need - since 
[ an intermediary ] **. That is, a high throughput is inevitably required by the 
direction of access from a processor rather than the memory access of a display. 
This means that a part of access of a processor may be able to be assigned to a 
display, if a sufficiently high-speed memory system is built. Incidentally, if a 
memory cycle is set to 25ns, 320 MB/S and bus width of face of 128 bits can 
realize the transfer rate of 640 MB/S by bus width of face of 64 bits. 
[0023] Drawing 3 explains actuation of a high-speed system bus. In order to 
improve the engine performance, m blocks are transmitted to the unit. Therefore, 
it is shown in an A/D (address/data) bus from a bus master at falling of AS 
(address strobe) that the address was supplied, and a transfer cycle is started. In 
addition, although the upper line is attached to AS in drawing 6 , since it is 
expedient, it omits below in a description. If a response is returned in falling of AA 
(address acknowledgement) from a slave side, subsequently to a data transfer, it 
will move. A data transfer is controlled by the control signal of DS (data strobe) 
and DA (data acknowledgement). ****** and DS in which, as for DS and DA, 
each edge of both falling and a standup has semantics will tell existence of data, 
and DA will call them the response to it. Thus, when improvement in the speed is 
attained, for example, 1 time of a data transfer cycle is set to 25ns by transmitting 
data with a block, the transfer rate of peak period 320 MB/S can be obtained by 
the 64-bit system bus. 



[0024] Drawing 4 explains the high-speed memory access technique, and makes 
the read cycle by the page mode the example. RA on an address line (row 
address) is incorporated inside a memory device in falling of RAS (row address 
strobe), and read-out for one line from a memory cell is started. Subsequently, 
the data specified by CA in the data for one line which CA (column address) of 
an address line was incorporated inside the memory device in falling of CAS 
(column-address strobe), and was specified by RA are outputted on a data line. 
Then, whenever CA is directed in falling of change CAS, the data with which it 
differs in the same line are read one by one. Since this page mode can be 
accessed only by giving CA, it becomes a considerable high speed to the 
random access which gives both ** of usual RA and usual CA each time. When it 
is 25ns as a result, for example, the page mode cycle time, if it has data bus 
width of face of 128 bits, the transfer rate of a maximum of 640 MB/S can be 
obtained. 

[0025] Subsequently, the internal configuration of the memory controller 20 
concerning this invention is explained using drawing 5 . The memory controller 
20 contains the system bus interface 200, the rendering processor 202, the 
display controller 204, the memory bus interface 206, and a memory 
management unit 208. 

[0026] The system bus interface 200 is the part which manages an interface with 
a system bus, and has the system raster buffer 2000 and the access counter 
2001. The system raster buffer 2000 stores temporarily the data transmitted 
between a system bus and memory, in this example, it has the capacity of 256 
bytes and only the count which an access counter specifies within the limits of 
this transmits. In this example, the throughput of a memory bus is especially 
higher than a system bus, and the system raster buffer 2000 is indispensable as 
what absorbs this speed difference. An access counter 2001 controls I/O of the 
system raster buffer 2000 according to access from a system bus or a memory 
bus, sets beforehand the optimum value decided by linesize of a cache as a 
count (a maximum of 32 times) of the block transfer to a system bus, and can set 



it. The parts of the system raster buffer 2000 and an access counter 2001 may 
consist of FIFO (First In Fist Out). 

[0027] The rendering processor 202 controls graphic form generating, and has 
fundamental drawing functions, such as linear generating, generating of the 
continuous tone data of a horizontal line, and BITBLT (bit block transfer) control. 
It also has the shading processing which performs smooth brightness 
interpolation, and Z comparison function for hidden surface removal. The display 
controller 204 controls the display to a display, and contains the display raster 
buffer A2040 and the display raster buffer B2041 . It has [ that it can respond to 
various kinds of displays on which the resolving power and the number of 
foreground colors of a screen differ from each other, and ] the programmable 
function, and read-out of synchronizing signal generating doubled with the 
display or an indicative data is performed, the display raster buffer A2040 -- and - 
- said -- B2041 has the capacity of 6 K bytes, respectively, and can memorize 
each per [ R, G, and B ] pixel and 8-bit data by 2048 pixels. Namely, since they 
can memorize the indicative data for one raster, two buffers use one side for a 
display during the display period of one raster, respectively, read the following 
raster data to another side, and use them as a change buffer. Although he is 
trying to give the data for one raster of an indicating equipment, you may make it 
switch by the partial data unit of a raster at this example, when capacity is small. 
However, since read-out access of an indicative data concentrates within a 
display period in that case and it cannot carry out at a fly-back-line period, the 
problem that the load balance to a system bus differs in a display period and a 
fly-back-line period arises. That is, if the data for one raster are memorizable to a 
display raster buffer, a period including a fly-back-line period level to a display 
period can be made to distribute read-out access of an indicative data. The 
function of these display raster buffers can also be replaced by FIFO. 
[0028] The memory bus interface 206 is the part which manages an interface 
with memory, and performs the multiplexer of the address for dynamic RAMs, 
and generating of a memory control signal. A memory management unit 208 



performs the same processing as the address translation changed by CPU 10 
equivalent, talking with CPU, and changes into a physical address the virtual 
address given from the rendering processor 202. 

[0029] Detailed actuation of a memory management unit 208 is explained in 
detail later using drawing 7 . The physical address given from a system bus is 
sent out to a memory bus side as it is. By the rendering processor 202 or the 
display controller 204, address administration will be carried out at the case of 
the conventional technique without this memory management unit 208 using a 
physical address. 

[0030] Drawing 6 shows the logical image of main memory 21 . In this example, 
main memory 21 is room single as hardware, it is dependent on software how 
this memory is treated logically, and various flexible configurations are possible 
for it. 

[0031] Drawing 6 (a) is linear space which shows the image at the time of 
accessing from CPU, and has data width of face of 64 bits. In the field of the 32- 
K byte unit of these, a line address is the same and page mode access of it can 
be carried out. 

[0032] Drawing 6 (b) is 8 bits/pixel used for 256 color specification. The image as 
a frame buffer is shown. A different configuration is also possible although 
breadth is made into 2048 pixels by a diagram. In this example, page mode 
access is possible in the field of 16 x 2048 pixels. 

[0033] drawing 6 (c) - the same - R, G, B, and alpha (multiplier data used for a 
translucent expression) - it is an example as a 32 bits [ which consists each of 8 
bits //pixel ] frame buffer, in this case, the field of 4 x 2048 pixels -- a page mode 
-- it becomes the accessible range. Besides the above, various configurations 
are possible, for example, Z plane with Z value which is 32 bits can be treated in 
the same image as drawing 6 (c). Moreover, this main memory 21 can 
intermingle for them and memorize various kinds of above data, and flexible 
application is possible for it. 

[0034] The address translation processing flow which used the detailed block 



diagram of a memory management unit for drawing 7 , and used it for drawing 8 
is shown. Before explaining the content of drawing 7 , the latest trend of an 
address translation method also including a frame buffer is explained. The 
conventional address translation method divided room into the page of the same 
size (size of 4KB - 8KB), the content of the logical address and physical address 
is kept in mind in each page unit on the table, it is referring to a table from the 
given logical address, and the method which generates a physical address was 
taken. However, if space like a frame buffer where it is comparatively big space, 
and the physical address is continuing is divided into the above-mentioned page 
and managed, since an address translation table will become large and will 
produce futility, recently, the method managed with the size of a page two or 
more sorts is adopted. Here, address translation to explain is premised on such a 
configuration. 

[0035] Inside [ memory management unit 208 ] drawing 7 , it has three registers 
71, 72, and 73 rewritable from CPU10. The rendering processor 202 is three 
sorts of the flip-flop 73 in which the registers 71 and 72 which memorize the 
logical address and the physical address corresponding to the address which is 
carrying out current generating, and an applicable page size are shown. It is 
specified to which bit position the address 2083 which the rendering processor 
202 generates should check the logic address register 72 according to the 
content of the flip-flop 73 in which a page size is shown by being sent to the 
comparator 74 which confirms whether be in the page concerned at this time. 
When judged with the rendering processor 202 having generated the address 
which grew fertile from the page, the signal 2082 which notifies it is sent to 
CPU 10 and the rendering processor 202. 

[0036] It explains below how address translation is performed using such 
hardware, using a flow chart ( drawing 8 ). 

[0037] First, after writing in the registers 71, 72, and 73 which carry out the 
above-mentioned response of the logical address with which the address which 
the rendering processor 202 generates in the initialization parameter to the 



rendering processor 202 belongs, a physical address, and the page size at the 
time of rendering processor 202 starting from CPU 10 (81 82), the rendering 
processor 202 is started (83). Then, when the address which the rendering 
processor 202 generates serially is in the page by which setting out was carried 
out [ above-mentioned ], the physical address set up is sent out to a primary 
storage, and processing is continued only between a rendering processor and a 
primary storage. 

[0038] On the other hand, if the interrupt which came out of the page occurs, 
CPU 10 will read the address which the rendering processor 202 generated, and 
will perform conversion to an applicable physical address (84, 85, 86). What is 
necessary is to rewrite the registers 71 and 72 of the logical address and a 
physical address to a new value, and just to carry out the restart directions to the 
rendering processor 202, in case a physical address exists (87). Since it is 
necessary to perform the usual page-swapping processing when there is no 
physical address, enough registers to be able to perform a task switch are read 
and processing to which it is made to evacuate is performed (88 89). What is 
necessary is to perform recovery and just to reboot, when an applicable page is 
read. 

[0039] Good address translation can be offered by performing the above 
processing. 

[0040] Drawing 9 shows the configuration of the preferential control device in the 
display controller 204, and consists of the load counter 2042, the display counter 
2043, and the preferential control circuit 2044. The load counter 2042 manages 
actuation of a line intermediary **** display raster buffer (either A2040 or B2041) 
for read-out of an indicative data. The display counter 2043 manages progress of 
a raster buffer on display [ another ]. In order that a display raster buffer may 
operate synchronizing with a display, read-out of an indicative data must be 
finished by the time processing of a raster buffer on display is completed. For this 
reason, the preferential control circuit 2044 judges a ****** enough to indicative- 
data read-out of the remainder [ time amount / which was left behind ]. That is, if 



lowering and residual time decrease the priority of display access when time 
amount required for the remaining display read-out at the residual time 
comparator 2045 is compared with the remaining operating time of a display 
raster buffer on display and there is sufficient time amount for read-out from the 
information on the load counter 2042 and the display counter 2043, the 
preferential control signal for raising the priority of display access will be 
generated. 

[0041] Drawing 10 shows the flow of actuation of each part. Although the usual 
access priority is the order of ** system bus, ** rendering processor, and ** 
display access **, it serves as order of ** display access, ** system bus, and ** 
rendering processor ** in the state of display precedence. Among memory 
access, in "S", "R" shows access of a rendering processor and "D" shows display 
access for access by the system bus. Each box of memory access shows a 
series of page mode accesses. Read-out access from a system bus reads the 
data from memory through the system raster buffer 2000. Since the memory 
access is quicker than a system bus, it stores temporarily at the system raster 
buffer 2000, and outputs to a system bus side one by one. After storing write-in 
access from a system bus in the system raster buffer 2000, it is written in 
memory. The display raster buffers A2040 and B2041 are used for the display by 
turns synchronizing with the horizontal scanning. Since priority is lower than a 
system bus, as for access by the rendering processor 202, weight (WAIT) enters 
during an activity by system bus access. When system bus access and access of 
a rendering processor concentrate, display access will be driven away behind 1 
raster time amount, if residual time becomes short in this condition, it will switch 
to display precedence and display access will be performed compulsorily. In such 
a case, weight (WAIT) may start access of a system bus. 
[0042] Drawing 1 1 shows the configuration of the rendering processor 202. It 
consists of the DDA circuit 2020, Z raster buffer 2021 , the Z comparator 2022, 
the source raster buffer 2023, the pattern raster buffer 2024, the destination 
raster buffer 2025, and the raster operation machine 2026. The DDA circuit 2020 



performs coordinate generating at the time of straight-line generating, calculation 
of each brightness of R, G, and B in the case of brightness interpolation, and 
calculation by interpolation of Z value, and generates the address for every pixel. 
Z raster buffer 2021 memorizes a series of raster (two or more pixel [ which 
continues horizontally ], or two or more groups of those) data of Z value read 
from memory, and memorizes Z value corresponding to the specified raster of 
arbitration length. The Z comparator 2022 carries out the sequential comparison 
of the Z value by which interpolation generating was carried out in the data and 
the DDA circuit of Z raster buffer 2021, and a comparison result is memorized by 
the pattern raster buffer 2024. The source raster buffer 2023 memorizes the 
raster data of the arbitration length of the source of a BITBLT operation. In 
straight-line generating, drawing line-type information and drawing information 
are memorized. In the case of a shading operation, the brightness value 
generated in the DDA circuit 2020 is memorized. The pattern raster buffer 2024 
memorizes the mask data outputted from Z comparator at the time of the raster 
data of the pattern of a BITBLT operation, or hidden surface removal. The 
destination raster buffer 2025 stores temporarily the read-out data of the 
destination in BITBLT. compute mode predetermined in the raster operation 
machine 2026 -- therefore, it is the part which performs BITBLT operations, such 
as various logical operation and a color operation. In this example, the 
description is in the point of carrying out page mode access per raster block in 
memory at a high speed, and performing data processing of a large quantity at a 
high speed, by forming each raster buffer which memorizes the raster data of 
arbitration. 

[0043] Drawing 12 shows the procedure of memory access about some 
examples of processing. In drawing 12 , one box shows a series of accesses to 
the raster block which can carry out page mode access. At the time of actual 
memory access, it is divided into the group of two or more page mode accesses, 
and system bus access and display access are performed by the method case of 
close intermediary **** in the meantime, while weight enters. In the 2 operand 



BITBLT of drawing 12 (a), the writing of a destination is performed following read- 
out of the source and a destination. As for drawing 12 (b), it differs in that read- 
out of pattern raster data is added to drawing 12 (a). In the case of straight-line 
generating, drawing 12 (c) performs writing for every raster block units of a series 
of. For example, if it is the memory configuration of drawing 6 (b), a level straight 
line can be performed in one raster block writing. In the case of a vertical straight 
line, raster blocks differ every 16 pixels, and writing becomes possible in the unit. 
However, when each raster buffer of the unit of these accesses is smaller than 
32KB, it cannot be overemphasized that constraint of the magnitude is received. 
When the capacity of a raster buffer is small, if an oblong, a rectangle, etc. 
enable it to choose the approach of also making a column address memorizing 
with raster data, and the configuration of a raster block, the effectiveness of 
memory access can be gathered according to each case. As for drawing 12 (d), 
in the case of shading, the writing of after [ Z raster read-out ] destination data is 
performed. When an operation is specified to destination data, destination read- 
out may enter before destination writing. 

[0044] Thus, therefore in this example, the effectiveness that drawing activation 
can be carried out is in a high speed at the rendering processor shown in 
drawing 1 1 combining page mode access. 

[0045] In addition, although this example is considering as the configuration 
which uses standard dynamic memory, the configuration of drawing 1 1 is not a 
reason with necessary combination with that, for example, it may combine it with 
the dual port memory for images. If it is the configuration of this example, when 
memory can be miniaturized, it uses the dual port memory for images and there 
is little degradation by display access, there is ****** when, respectively. 
[0046] Moreover, although this example explained page mode access to the 
example, it cannot be overemphasized that it can explain similarly in other similar 
modes (a nibble mode and static column mode). 

[0047] As explained to the detail above, since a frame buffer and main memory 
can be unified, though it is high-speed, according to this invention, it can consider 



as a simple and small configuration. For example, using a 16M bit memory 
device 32-64 pieces, while a processor 100MIPS or more can be moved 
efficiently, it is applicable to the display of 16 million colors (R, G, B, 8 bits each) 
by 1280x1024 pixels. 

[0048] moreover - according to this invention - system bus access (access by 
the data-processing means), and display access (access by the display-control 
means) - the priority - therefore, it becomes possible to carry out preferential 
control, and it becomes possible to lose the futility of memory access. 
[0049] Although the above-mentioned example is a computing system which 
manages memory per page, it is good also as not being restricted to this and 
managing per logical address. In a computing system namely, a storage 
management means Using the information which an address information storage 
means to have the information about the logical address of the data memorized 
in the primary storage, and said address information storage means have It has a 
decision means to judge whether the data specified with said logical address 
which said display-control means outputs are in said storage means. Said 
storage management means When data are in said storage means, it is good 
also as outputting the physical address corresponding to the logical address to 
said storage means. 
[0050] 

[Effect of the Invention] According to this invention, a frame buffer and a primary 
storage are unified and the computing system to control can be offered with a 
virtual-storage-supervision method. 

[Translation done.] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 



1 .This document has been translated by computer. So the translation may not 

reflect the original precisely. 

2.**** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is structure-of-a-system drawing of one example concerning this 
invention. 

[Drawing 2] It is the explanatory view of the bus transfer rate of one example 
concerning this invention. 

[Drawing 3] It is the explanatory view of the system bus of one example 
concerning this invention. 

[Drawing 4] It is the explanatory view of the memory bus of one example 
concerning this invention. 

[Drawing 5] It is internal configuration drawing of the memory controller in 
drawing 1 . 

[Drawing 6] It is the explanatory view of the room of one example concerning this 
invention. 

[Drawing 7] It is the block diagram of the dynamic address translation for 
rendering hard of one example concerning this invention. 
[Drawing 8] It is a processing flow for operating effectively the address translation 
of one example concerning this invention. 

[Drawing 9] It is an explanatory view about the preferential control device in the 
display controller in drawing 5 . 

[Drawing 10] It is the explanatory view of the memory access of one example 
concerning this invention of operation. 

[Drawing 11] It is internal configuration drawing of the rendering processor in 
drawing 5 . 



[Drawing 12] It is an explanatory view of operation in drawing processing. 
[Description of Notations] 

20 [ -- A system raster buffer, 2021 / - Z raster buffer, 2023 / -- A source raster 
buffer, 2024 / -- A pattern raster buffer, 2025 / -- Destination raster buffer. ] -- A 
memory controller, 21 -- Main memory, 202 -- A rendering processor, 2000 
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